Combined therapy of pentastarch, dexamethasone, and dibutyryl-cAMP or beta 2-agonist attenuates ischaemia/reperfusion injury of rat lung.
We hypothesised that combined therapy with macromolecules that seal endothelial damage [pentastarch (Penta)], an anti-inflammatory agent [dexamethasone (Dex)], and an agent that reabsorbs alveolar fluid [beta(2)-agonist or dibutyryl-cAMP (Bt(2)-cAMP)] would have additive ameliorating effects on ischaemia/reperfusion (I/R) injury of the lung. We perfused one of the following solutions into isolated rat lungs in a closed circulating system, either prior to I/R injury (groups 1-5) or following 60 min of ischaemia (groups 6-10): (1) 0.9% normal saline (NS), (2) Penta, (3) Penta+Dex, (4) Penta+Bt(2)-cAMP, (5) Penta+beta(2)-agonist inhalation, (6) Penta+Dex, (7) Penta+Bt(2)-cAMP, (8) Penta+beta(2)-agonist inhalation, (9) Penta+Dex+Bt(2)-cAMP, or (10) Penta+Dex+beta(2)-agonist inhalation. Haemodynamics, lung weight gain (LWG), capillary filtration coefficient (K(fc)), cytokine mRNA levels, and lung pathology were assessed. Results showed that Dex, Bt(2)-cAMP, or beta(2)-agonist as an additive to Penta decreased K(fc) and LWG below values seen with Penta alone. Furthermore, LWG and K(fc) values in groups with three protective agents were lower than those in groups with two protective agents. Significantly lower levels of TNF-alpha and IL-1 mRNAs were observed in groups treated with Dex. Histopathological studies showed decreased injury profiles for all combined therapy groups. We conclude that the addition of Dex, Bt(2)-cAMP, or beta(2)-adrenergic agonist to Penta solution promoted attenuation of I/R injury. Furthermore, combination therapy with three protective agents (Penta+Dex+beta(2)-adrenergic agonist) caused the greatest attenuation of I/R.